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SARCOIDOSIS'
I. RESULTS OF TREATMENT WITH VARYING AMOUNTS OF
CALCIFEROL AND DIHYDROTACHYSTEROL
ARTHUR C. CURTIS, B.S., M.D., HOLMAN TAYLOR, JR., M.D., ROBERT H.
GREKIN, A.B., M.D.2
The treatment of lupus vulgaris with calciferol was independently initiated by
Charpy (1, 2) in France and Dowling and Prosser Thomas (3, 4, 5) in England.
Charpy advised 600,000 units of vitamin D three times a week with supplemen-
tary calcium. The English group used only 150,000 units of vitamin D daily and
without supplementary calcium. Both of these regimens are now widely used.
Epithelioid cells are common to the lesions of both lupus vulgaris and sarcoid
and, in the latter, are often the only abnormal cells found. Although the reason
for their formation is not entirely known, considerable work has been done to
show a relationship between the phospholipids and these cells. The earliest work
in this field was done by Ray and Shipman (6) who showed that the lipins ob-
tained from tubercie bacilli provoked an epithelioid cell response when, injected
into the skin of guinea pigs. Anderson (7) separated the lipoid fractions of tu-
bercie bacilli and found that the alcohol soluble lipoids contained phosphorous
and were phosphatides. Sabin (8) obtained a pure epithelioid cell response by
injecting the phosphatides intradermally into guinea pigs. Allon (9) injected
finely particulate quartz intratracheally in rabbits and noted both the develop-
ment of epithelioid cells and an increased amount of phospholipids in the lungs.
Reintroduction into the lungs of different animals of the silica-free phospholipids
reproduced the lesions. He suggested that the characteristic tissue reactions of
silicosis and tuberculosis are foreign-body reactions to phospholipids.
It seems possible that the results obtained in the treatment of lupus vulgaris
by calciferol might be due to the effect of vitamin 1)2 on phosphorus of the phos-
pholipid producing epithelioid cells rather than on increased calcium absorption
or excretion. If this assumption were true, the calciferol should be beneficial to
those having sarcoid as well as those having lupus vulgaris. Dowling and
Prosser Thomas (5) have reported one patient with sarcoidosis treated with calci-
ferol. The treatment was not beneficial. In spite of this one negative report,
the preceding fundamental work warranted further investigation, and the follow-
ing patients with sarcoidosis have received either calciferol or dihydrotachysterol
as a form of therapy.
CASE REPORTS
Case No. 1., E. L., a 61 year old white female was first seen on July 17, 1946, at which time
she complained of lesions which had been present on the right knee for two years and the
1 Read before the Eighth Annual Meeting of the Society for Investigative Dermatology.
Atlantic City, N. J., June 10, 1947.
2 From the Department of Dermatology and Syphilology, University of Michigan Medi-
cal School, Ann Arbor, Michigan.
131
132 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
elbows and left hand for four months. All were gradually increasing in size and number.
Examination revealed numerous, infiltrated, raised, reddish-purple, non-tender plaques on
the previously mentioned sites. Microscopic examination of a biopsy section showed epi-
thelioid cells, giant cells and lymphocytes in nests characteristic of sarcoid (Figure 1A).
Diagnostic x-rays of the chest, bands and feet were normal.
Course and Treatment: A series of bismuth subsalicylate injections were given without
effect. On October I, 200,000 units (5 mgms,) of vitamin D2 and 6 grams of calcium glu-
conate were given daily. By October 19, all lesions were improved. Hcadaches,dizziness
and a fullness in the head occurred, but the patient was advised to continue the same regi-
men. However, she stopped treatment not long afterwards. On November 27, only slight
erythema remained at the sites of the previous lesions. Her headaches had continued, and
intermittent pains in the legs had occurred. In spite of the symptoms she was again given
300,000 units of vitamin D2 and 6 grams of calcium gluconate daily. On December 11, she
A B
Fin. 1. CAsE No. 1
A. High power photonderograph of lesion before treatment, July 18, 1946, showing
epithelioid cells, giaot cells and lymphocytes. B. High power photomicrograph of the
residual of a lesion after ealciferol treatment, January 6, 1947, showing perivascular epi-
thelioid and fibroblastie proliferation, but nothing characteristic of sarcoid.
complained of faintness, fatigue, headaches and cramps in the stomach, neck and legs. On
January 6, 1947, the lesions on the arms were entirely clear, and there remained only a slight
residual pigmentation and erythema at the sites of old lesions on the knee. Examination
of a biopsy section of one of these areas showed perivaseular epithelioid and fibroblastic
proliferation and one multinueleate giant cell of the foreign body type, but nothing typical
of sarcoid structure (Figure 1B). Treatment was now discontinued. She was last seen on
February 6. Her skin was normal and subjectively she had few symptoms.
Gese No. E., M. H., a 25 year old white male, was first seen by the Department of Neurol-
ogy in April, 1945, because of headaches and a complete right seventh nerve palsy. The
left eye had a small nebulus over the cornea and a nodule at six o'clock on the iris. Slit-
lamp examination of both eyes revealed numerous mutton-fat deposits on the backs of the
eorneae. The tongue deviated to the left upon extension. Examination of the skin re-
vealed 3 to 4 discrete, subcutaneous nodules over the lateral aspects of each upper arm
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(Figure 2A). Axillary and cervical lymph nodes were bilaterally enlarged and firm. Path-
ological examination of a nodular lesion from tbe arm revealed numerous, deep, epithelioid
A B
C
FIG. 2. CAsE No. 2
A. Left arm showing subcutaneous nodulcs before treatment. B. A high power photo-
micrograph before treatment, April 1945, showing epithelioid and giant cells. C. A high
power photomicrograph after treatment, May 23, 1947, showing giant cells but no epithelioid
cells.
tubercles and Langhans giant cells but no caseation (Figure 2B). Diagnostic x-rays of the
chest, skull and hands were normal. The spinal fluid pressure, protein and cell count were
all elevated. In July 1945, the patient became semi-stuporous and developed bilateral
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facial paralysis, papilledema, bulbar speech and aphasia. He was given a course of intra-
venous gold sodium thiosulfate and gradually improved until December 1945, when he ex-
perienced a slight exacerbation of symptoms. In the early part of 1946, the liver and spleen
became palpable, and involvement of the soft palate was first noted. A chest x-ray at this
time revealed minimal bilateral hilar adenopathy. Several convulsions occurred in Feb-
ruary 1946, and following these, his condition remained about the same with occasional
attacks of severe abdominal pain.
Course and Treatment: On October 15, 1946, 200,000 units vitamin D2 and 6 grams cal-
cium gluconate were given daily. Shortly afterwards the patient began to have exacerba-
tion of his symptoms with severe vomiting and marked abdominal pain. On October 23,
he began to have convulsions for which lumbar punctures were done and chloroform anaes-
thesia was administered in a local hospital. The vitamin D2 was discontinued because he
was unable to ingest food or fluids. He had a total amnesia throughout his two-week hospi-
tal stay. At the end of tids period, the aria lesions bad disappeared, leaving only residual
scarring, and the abdominal masses, present since early in 1946, were no longer palpable.
Treatment was instituted again on November 10, and, except for one slight exacerbation
of symptoms in December, the patient has shown continued improvement. He was last
seen in May 1947, at which time he was still taking the vitamin D2. His eye lesions bad
been replaced by scar tissue, and the facial paralysis had disappeared. The skin lesions
and the abdominal masses had not reappeared. A pathological specimen from a biopsy
of a scar showed an occasional giant cell, hut no epitbelioid cells (Figure 2C). The only
remaining symptom was a severe headache for which the patient took demerol consistently.
Two months preceding this visit he had done his first work in three years.
Cese No. 3., E. F., a 35 year old white male first noticed a small swelling on the right
forehead and another on the right temple in 1935. These gradually increased in size until
1941. At this time they were injected with a sclerosing solution. Ia 1942, a diagnosis of
hemangioma was made, and radium therapy was given without satisfactory results. The
physical examination revealed two tumescences, approximately 2 X 3" and 3 X 4" on the
forehead and right temple (Figure 3A). These were purplish in color, non-tender and had
no increase in local temperature. There was no bruit over the lesions. A pathological
specimen from the temple lesion was characteristic of deep sarcoid (Figure 4A). An x-ray
of the chest was normal.
Course and Treatment: The patient started the use of 900,000 units ((22k mgms.) of
vitamin D2 and 6 grams calcium lactate daily on December 30, 1946 .
.January 9, 1947, the
lesions were less than half the original size and the previous edema had almost disappeared.
The calciferol was decreased to 300,000 units daily. On January 20, the lesions had in-
creased slightly in size. Blood studies were begun at this time (Table I and Figure 5).
The ealciferol was increased to 600,000 units daily, and on January31, the lesions had again
regressed. On this date anorexia was present, so the calcium lactate was discontinued.
By February 13, the lesions were still improving, and the caleiferol was again decreased to
300,000 units daily. Anorexia still persisted, and nausea, vomiting and fatigue were severe
enough to warrant discontinuance of all therapy on February 27. By March 4, the lesions
on the forehead and temple bad decreased to two-thirds their original size (Figure 3B), and
exaudnation of a biopsy specimen of the same lesion showed none of the tuhercles originally
present (Figure 4B and C). He was not seen again until May 9, at which time there was
no noticeable change since his last visit. However, lie stated that be had had three tran-
sitory periods of swelling and redness of the lesions lasting about 24 hours each time. The
symptoms of toxicity due to the calciferol had disappeared, so be was advised to resume
taking 50,000 units of vitamin D5 daily.
Cese No. 4., M. B., a 34 year old white male, was admitted to the University Hospital
on January 11, 1947, with a history that began in 1943, when a routine chest film showed
enlarged hilar nodes. Shortly afterwards the patient noted generalized lyrnphadenopathy.
The examination of a biopsy specimen of an epitroehlear node was said to be characteristic
of sarcoid. During 1944, he first developed violaceous, plaque-like lesions on both arms
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and later on the nose, forehead, left ear, back and legs. There was neither progression of
the lesions nor the development of new lesions during the year preceding admission to the
A
B
Fin. 3. CAsE No. 3
A. Tumescence on right temple before treatment, December 21, 1946. B. Decrease in
size of tumescence after treatment, January 27, 1947.
hospital. More lymph glands became palpable, and those already enlarged increased in
size.
The physical examination revealed approximately fifty infiltrated, reddish-purple, well-
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defined plaques on the arms, back, legs and forehead. They varied in size from a pea to a
nickel. There was a soft, purplish, nodular lesion in the lobule of the left ear and three
A B
C
Fio. 4. CAsE No. 3
A. Low power photomicrograph before treatment, December 21, 1946, showing typical
tubercles. B. Low power photomicrograph of lesion after treatment, January 27, 1947,
showing absence of naked tubereles. C. High power photomicrograph after treatment,
January 27, 1947, showing inflammatory response.
small tumors in the nasal septum, right ala nasi (Figure GA) and the back of the neck. A
generalized rubbery, non-tender, lymphadenopathy was present. The remainder of the
physical examination was normal.
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Laboratory Reports: The pathological examination of both a skin lcsion and an inguinal
gland was characteristic of sarcoid (Figure 6C and D). X-ray films taken of the hands,
feet and skull were normal. A chest x-ray showed bilatcral hilar adenopathy with para-
tracheal adenopathy on thc right (Figure 7A). There was also patchy parenchymal infiltra-
tion of the left lower and right median lung. A tuberculin test, dilution 1:1000, was nega-
tive. Blood studies consisting of serum calcium, phosphorus, alkaline phosphatase, total
proteins, albumin, globulin, non-protein nitrogen, total blood fats and cholesterol were
rcpeated at frequent intervals and are recorded in Table I and Figure 8. Later the urea
clearance test, sedimentation rate and the 24 hour urinary excretion of calcium and phos-
phorus were determined aud are recorded in Table I. Chest x-rays and skin biopsies were
repeated at frequent intervals.
Course and Treatment: On January 15, the patient began a daily regimen of 600,000 units
of vitamin ID2, 3 grams calcium gluconatc and a high caloric, high calcium, high phosphorus
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Fin. 5. CASS No. 3
Graphic representation of blood studies and treatment.
diet.January 20, hot flashes occurred, and on January 24, he noted anorexia and malaise.
The serum calcium at this time had risen to 17.1 mgms. per cent. The oral calcium gluconatc
was discontinued and the vitamin ID2 was reduced to 300,000 units daily. At this time the
lesions had flattened and central scaling was present. January 28, he noticed aching in
his teeth and gums, so on January 31, treatment was discontinued. By February 2, weak-
ness and dizziness were pronounced. His N.P.N. had risen to 79 mgms. per cent, and he
showed mild albuminuria. On February 4, all of his lymph glands had decreased markedly
in size. A rather severe, non-specific conjunctivitis had developed. His symptoms had
regressed by February 7. An x-ray film of the abdomen searching for renal calcification or
calculi was normal. He was discharged from the hospital February 8, 1947.
February 20, the patient returned for a cheek-up examination, feeling better but com-
plaining of stiffness of the joints. His cutaneous lesions had continued to involute. They
were now flat and had manifested scarring. The lymph glands had also continued to de-
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crease in size. His chest x-ray film showed regression of the hilar adenopathy with clearing
of the discoid atelectasis. 150,000 units of vitamin D2 daily were prescribed, but were dis-
continued after four days because of nausea, vomiting, vertigo and weakness. On March
A B
FIG. 7. CASE No. 4
A. Chest x-ray on admission, January 11, 1947, showing bilateral hilar adenopathy, right
paratracheal adlerlopathy and patchy parenehymal infiltration of the left lower and right
median lungs. B. Decrease in hilar and paratracheal adenopathy with disappearance of
parenchymal infiltration following treatment, April 29,1947.
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Graphic representation of blood studies and treatment
4, he had an attack of upper abdominal pain preceded by a cold sweat, nausea and vomiting,
severe enough to require morphine sulfate. A similar attack occurred ten days later. He
was readmitted to the University Hospital, March 30, feeling much better. The cutaneous
1%
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lesions and lymph gland swelling had continued to regress. X-ray films showed further
clearing of the hilar adenopathy. An x-ray film of the abdomen searching for renal calculi
was again negative. He returned home, and has continued to feel well except for an occa-
A B
C D
Fin. 9. CAsE No. 5
A. Destructive lesions of face before treatment, March 6. 1947. B. Scarring and healing
of face following treatment, April 1, 1947. C. Hands, before treatment, March 6, 1947,
showing skin involvement, fusiform swellings and loss of the distal phalanges. D. Hands.
after treatment, April 1, 1947, showing improvement in skin and some decrease in swelling,
sional "creaking" of his joints. lie was again examined April27, showing further improve-
ment of all lesions (Figure 6B and Figure 7B). The N.P,N. had reached pre-treatment
levels and the serum calcium was decreasing.
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Case No. 5., A. B., a 60 year old white male, was first seen in the University Hospital
during Noveniber 1928, with several reddish, firm, inflammatory, subcutaneous plaques in
the tip of his nose. There was also an infiltration of both tonsils. Pathelogieal examina-
tion of tissue from both the nose and tonsils was diagnosed as tuberculosis. During Jan-
uary 1934, the lesions had shown slight progression. A chest x-ray film showed bilateral
patchy, parenehymal infiltration of the lower lung fields. There was also extensive involve-
ment of the larynx. Eleetro-coagulation of all cutaneous lesions was performed. His
eruption remained the same until 1936, when the cutaneous lesious spread over the malar
eminences, and the hands and feet were infiltrated with erythematous, firm plaques and
nodular lesions. There was a marked inguinal adenopathy. In 1942, he first noticed fusi-
form swellings of the fingers and toes. In 1943, he returned to the University Hospital
after having had an hemoptysis and shortness of breath and having lost eight pounds weight.
The cutaneous eruption at this time revealed many apple-jelly nodules, but some of the
lesions were copper-colored and were suggestive of sareoid. An x-ray film of the chest
showed a parenehymal infiltration of both lungs, compatible with sareoidosis. Bone x-ray
films showed destructive cystic changes in both hands and feet. Direct examination and
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Graphic representation of blood chemical studies and treatment
cultures of the sputum for the tuberele bacilli showed none. Pathological examination of
tissue from the nasal vestibule and hard palate were again compatible with tuberculosis,
hut no organisms could be demonstrated by special stains. A gradual progression of all
lesions took place until his present admission March 4, 1947.
Physical examination revealed a chronically ill patient with moderate dyspnea. The
nasal mucous membrane was crusted, the cartilage destroyed and a saddle-nose deformity
present (Figure 9A). Mucous membrane lesions in the mouth were absent. Fine dry rales
were heard throughout both lung fields. Fusiform swellings of the right third, fourth and
fifth fingers with loss of several of the distal phalanges was present (Figure 9C). The left
fourth finger and most of the toes were similarly involved, Several epitroehlear nodes were
palpable bilaterally, and the right axilla had one large, non-tender, discrete, firm gland.
The skin of the face, arms, hands, legs and feet were infiltrated by purplish-red or copper-
colored sealing, nodular plaques and nodules in various stages of progression (Figure 9C).
Atrophy was present in some areas.
Laboratory Ileperts: Chemical studies of his blood taken before and during treatment
are recorded in Table 1 and Figure 10. N-ray films of the chest and bones showed infiltra-
tions in the lungs, and destructive areas in the hands, feet and left ulna (Figure hA and
C). Pathological examination of a nodular lesion from the neck and a plaque from the left
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arm showed non-caseating epithelioid tubercles in the dermis compatible with sarcoid
(Figure 12A and B). Special stains were used but no acid-fast bacilli were found. A biopsy
A B
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Fin. 11. CASE No. 5
A. A chest x-ray before treatment, March 5, 1947, showing marked infiltration and hilar
adenopathy. B. Chest x-ray showing improvement after two months of treatment, April
29, 1947. C. X-ray of feet before treatment, March 5, 1947, showing destructive changes
in the bone. D. X-ray of feet after two months of treatment, April 29, 1947, showing calci-
fication of distal phalanges of great toes.
specimen removed from the fifth metatarsal bone showed non-caseating epithelioid tubercles
in the bone marrow spaces (Figure 12C and D). Tuberculin test of 1:1000 was negative;
that at 1:100 was four plus.
y: ht..;
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Fm. 12. CAsE No. 5
A. Low power photomicrograph showing non-caseating epithelioid tubereles iii dermis.
B. High power photonderograph showing epithelioid cells. C. Low power photomiero-
graph of hone marrow showing non-easeating tuberele and giant eel!. D. High power
photomierograph of hone marrow showing epithelioid and giaot cells.
Course and Treatment: This patient was started on a regimen of oral dihydrotaehysterol
on March 10, 1947, receiving 3.75 mgms. for three days and then 1.2 mgms. daily which he
followed until May 23. The calcium and phosphorus of his diet was measured daily and his
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calcium and phosphorus urinary excretion determined weekly (Figure 13). On March 17,
one week after the start of therapy, there was marked clinical improvement. The fingers
were more mobile, the skin lesions thinner and the color lighter. Following the initial
improvement, little change occurred in the skin until April 15, when all lesions became
pruritic (Figure 9B and D). On April 24, ulcerations occurred on the face. On April 29,
x-ray films of the chest and feet showed some clearing in the former and recalcification in
the latter (Figure 11B and D). Anorexia and generalized malaise were first noticed on
May 2, and the calcium level at this time was 13.6 mgms. per cent. By May 17, the ulcera-
tions of the face were healing, but the anorexia continued, and the patient developed aches
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Graphic representation of calcium and phosphorus intake and output
and pains in the legs and feet. On May 23, the patient became quite ill with nausea, ano-
rexia and a productive purulent cough. All treatment was discontinued.
DISCUSSION
The sarcoid in the cases herein reported was from 29 to at least two years' du-
ration, and all lesions seemed to be showing activity and progression at the time
treatment was instituted. For that reason we feel that the improvement which
was seen in all of these patients was due to the treatment used.
Case No. 1 had only multiple superficial cutaneous sarcoid lesions. These
disappeared completely within two months after treatment was begun, and to our
knowledge, there has been no recurrence. The numerous symptoms that accom-
panied the treatment were undoubtedly due to vitamin D2 intoxication accom-
panied by a hypercalcemia.
Case No. 2 had a severe deep sarcoidosis with involvement of subcutaneous
tissue, central nervous system and eyes. At the present time he has no evidence
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of sarcoidosis but has headaches, severe enough to have made him a demerol
addict. Residual scarring in the brain may be the cause of this symptom. The
severe reactions that occurred in this patient one week after the start of treatment
are of interest. Macrae (10), in his series of tuberculous conditions treated with
calciferol, noted an aggravation of the lesions during the first two to three weeks
after treatment was instituted. Whether Case No. 2 had a Herxheimer effect or
whether his symptoms were due to scar tissue replacement of his central nervous
system lesions cannot be determined. During the period when these reactions
occurred, the subcutaneous lesions and abdominal masses disappeared. No toxic
reactions to the calciferol occurred.
Case No. 3 had two deep sarcoid lesions, involving only the subcutaneous
tissue of the head. He was given the largest dose of vitamin D2 (900,000 units
daily) used in the series and showed the most rapid response. Five weeks after
the onset of treatment he developed toxic reactions to the vitamin D2. Although
his lesions did not entirely disappear, pathological examination of biopsy material
failed to reveal any true sarcoid structure, and the remnants may well have been
the result of the previously used sclerosing solutions and radium therapy. Little
can be said about the blood chemical studies in this case as no levels were obtained
before the beginning of treatment. The serum calcium may have been elevated
at the onset as is occasionally seen in sarcoidosis (11), but it was more likely that
the later elevations of serum calcium were due to the vitamin D2. See Table 1.
Cases Nos. 4 and 5 were studied far more extensively than any of the preceding
patients. The chemical determinations were planned with reference to the
earlier experimental work done on the production of the tuberculous nodule and
epithelioid cell. These consisted of frequent measurements of the serum phos-
phorus, alkaline phosphatase, serum calcium, total blood proteins, fats and cho-
lesterol. In Case No. 5, the daily intake of calcium and phosphorus was
measured, and the excretion of both for a 24 hour period was measured once
weekly.
Case No. 4 had extensive involvement of the skin, glands and lungs. It was
believed on admission that he probably had a renal sarcoidosis, because his
N.P.N. was slightly elevated, the serum calcium was at the upper limits of normal
and the serum globulin was increased. After one week of treatment, the serum
calcium rose to 17.1 mgms. per cent, and after two weeks of treatment, the N .P.N.
had risen to 79.4 mgms. per cent. A slight albuminuria occurred at this time.
Repeated diagnostic x-rays of the abdomen failed to reveal calcification of the
kidneys. It was tentatively believed that he had either a Herxheimer-type of
reaction or a renal therapeutic paradox. His reactions may parallel those occur-
ring in Case No. 2 in which a severe exacerbation of central nervous system
symptoms occurred shortly after the beginning of treatment. The total serum
proteins decreased while the patient was on treatment. The A/C ratio rose from
1.0 to normal and has remained so to the present time. The serum inorganic
phosphorus and alkaline phosphatase remained normal throughout both the treat-
ment and post-treatment period. The total blood lipids decreased somewhat on
treatment and remained at a lower level. The 24 hour urine calcium and phos-
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phorus excretion were still elevated two months after treatment (Table I).
Definite improvement occurred in both skin and pulmonary lesions.
Case No.5 had extensive involvement of the skin, lungs and bones. For many
years, he had been a tuberculosis suspect, but the tubercle bacillus had never been
demonstrated by any study. Preceding institution of therapy all pathological
studies and clinical findings pointed to sarcoid. On admission his serum calcium
was 15.3 mgms. per cent, the phosphorus was 4.8 mgms. per cent and the urea
nitrogen was 29.8 mgms. per cent. The total serum proteins were 9.2 gms, per
cent with an A/G ratio of 0.7. These figures closely approximate those found by
Klinefelter and Salley (12) and suggest renal sarcoid. Dihydrotachysterol causes
less calcium absorption and more phosphorus excretion than does calciferol. If
the beneficial effects of calciferol are due to its effect on phosphorus elimination,
then dihydrotachysterol should be at least equally effective if not more so than
calciferol. For this reason Case No. 5 was placed on a regimen using dihydro-
tachysterol. His calcium excretion was a low normal before treatment. It then
rose to abnormally high levels during treatment, although the ingested calcium
remained approximately the same. His phosphorus excretion, which at first
glance seems lower th n normal, was relatively high in comparison to the phos-
phorus ingested which was only slightly greater than half the normal intake. No
attempt was made to limit the intake of phosphorus, but the patient ate little
meat or other phosphorus-containing foods. In contrast to Case No. 4, the total
serum proteins rose, and the A/G ratio decreased from 0.7 to 0.5. The blood
serum calcium and phosphorus levels decreased early in treatment, but then rose
toward the end with the onset of symptoms similar to those seen in the patients
treated with vitamin D2. Improvement was noted in the skin and lungs, and
some regeneration of bone in the phalanges of the great toes seemed to be oc-
curring.
Not enough patients have yet been studied to warrant an opinion of the action
of this form of therapy. We feel its main effect may be due to the removal of
phosphorus from soft tissues and bone. The increased excretion of phosphorus
might disrupt the phospholipid compounds which other workers have shown to be
a factor in epithelioid cell response. The results, in one patient treated with
dihydrotachysterol, seemed to be as good as that seen when calciferol was used.
This may support the assumption that the effect of both substances is on the
phosphorus rather than the calcium ion, for dihydrotachysterol causes less
calcium absorption and more phosphorus excretion than calciferol.
The most rapid response to treatment was noted during the first few weeks in
all cases. Following the accelerated phase, improvement was slower.
Two severe reactions were noted during the first two weeks of treatment.
These were severe enough to recommend caution in dosage and close observation
of all generalized cases. Minor toxic reactions in all and elevation of the serum
calcium levels in the three cases closely followed occurred, but no permanent
damage or aberrant calcification was noted, although large doses of vitamin D2
were employed.
The physiological action of both calciferol and dihydrotachysterol is such that
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added calcium should not be necessary. It was not given to Case No. 5 and dis-
continued early in Cases 3 and 4 without apparent change in progress of the
healing processes.
CONCLUSIONS
A patient having multiple superficial sarcoid lesions of the skin, another with
deep sarcoidosis involving skin, eyes and central nervous system, and another
with deep lesions of the skin of forehead had marked resolution of the lesions on
caleiferol therapy. A patient having both sareoid of the skin glands and lungs
has been greatly improved by ealeiferol therapy. Another patient with extensive
sarcoidosis including lesions of the skin, lungs and bones was greatly improved
by the administration of dihydrotachysterol.
Toxic reactions were present in all patients, but no recognized permanent
damage was produced.
It is suggested that the beneficial effect of both caleiferol and dihydrotaehy-
sterol therapy is due to its tendency to increase phosphorus excretion, thereby
decreasing the phosphorus content of the phospholipids in the tissues which may
be the causative factor in the production of the epithelioid tubercles of sarcoid.
DISCUSSION
lDn. THEODORE CORNBLRET: We have been doing metabolic studies in connection with
the Charpy treatment, and agree that tbe calcium metabolism apparently does not explain
the modus operandi of this therapy in lupus vulgaris. We have fonnd no suggestive
changes, not only in calcium metabolism, but in that of the protein as well, both of which
have a certain interrelationship. No other observations that we have made have given any
clues as to how calciferol effects its beneficent changes. Perhaps another approach could
be made. One must consider that the Vitamin D group has other actions besides its main
one on calcium metabolism. We know that it can be toxic. We know also that it can raise
the rate of metabolism. Now these side reactions, as we like to term them, may be con-
cerned in thc Charpy treatment. Thus calciferol is more toxic than some of the Vitamin D
fractions. I share the impression with Dr. Curtis that patients who show a toxic reaction
follow with quicker and greater degrees of improvement. This toxic reaction may be due to
degradation products formed from calciferol, most probably tachysterol. We plan, there-
fore, to usc the latter cautiously in some selected cases. I was interested in the remarks
and findings of Dr. Curtis in regard to the importance of the phosphates. I do not recall
that in our studies they were of any great significance.
DR. WALTER F. Lr.vEa: I am very much interested in this treatment of sarcoidosis, and
believe we should all treat some patients with sarcoidosis in this manner and see if we get
the same good results. Dr. Curtis' treatment differs from Charpy's in that it consists of
much larger doses. The Charpy treatment amounts to 600,000 units three times the first
week, two times the second week and once a week thereafter. I have had some experience
in treating patients with large doses of vitamin I) in conjunction with my work on pemphi-
gus vulgaris (Lever, W. F. and Talbott, J. H.: Pemphigus. New Eng. J. Med. 231:44, 1944)
and I should like to say a few words of warning.
There are two hazards from the use of large amounts of vitamin D: hypercalcemia and
renal insufficiency. Hypercalcemia causes drowsiness and ataxia. If these signs are not
heeded hypercalccmic coma and death can ensue. Renal insufficiency probably is due to
the fact that the increased elimination of calcium through the kidneys clogs up the tubules
and interferes with adequate renal clearance. In young patients this does not occur
quickly, but in older patients it is a real danger. Even when given only 300,000 units a day,
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older patients often show a rise of the serum nonprotein nitrogen from 30 to 40 mg. per 100
cc. to 70 or 80 mg. per 100 cc. within one to two weeks. Unless the vitamin D is then discon-
tinued the level of the nonprotein nitrogen continues to rise.
I suggest that one check the serum calcium and nonprotein nitrogen every five days when
giving such large does of vitamin D as Dr. Curtis suggests, especially when the patient is
older, and stop when the nonprotein nitrogen rises above 50 mg. per 100 cc.
DR. HERMANN PncKus: I can corroborate Doctor Curtis' clinical findings. I have
treated two cases of sarcoidosis with Vitamin D and the results were similarly good. I did
not give as high doses as Doctor Curtis did, hut I have given up to 200,000 units daily for
several months. The first patient was a 55 year old woman who had sarcoid plaques on the
legs, right hand, face and diffuse involvement of most of the scalp. The picture was com-
plicated by extra-cellular lipoid deposits, and the condition had been resistant to treatment
for many years. When I started her on 1,000 units of Calciferol daily, the formerly indolent
lesions became painful and ulcerated. This disagreeable reaction subsided and many
lesions healed with fibrosis when the dose was increased to 100,000, and later 200,000 units
daily. The result was confirmed histologically. The other patient was a young woman
with papular and nodular lesions on the face and arms similar to one of Doctor Curtis' cases.
Her lesions disappeared almost completely after 150,000 units of Calciferol had been taken
for seven weeks. Calcium gluconate was given with the Vitamin D. No side effects were
noticed.
DR. FRED D. WEIDMAN: This has been a most refreshing presentation, beautifully
illustrated and very clearly presented. All of us know the pros and cons with respect to
the bacterial causation of this disease, the work of Beinhauer and Mellon, (Beinhauer, L. G.
and Mellon, H. R. Pathogenesis of Non-caseating Epithelioid Tuberculosis of Hypoderm
and Lymph Glands. Arch. D. & S. 37: 451, 1938. Ibid 36: 515, 1937), for example, showing
that it was due to a particular stage in the life cycle of the tubercle bacillus. Also, how
Schaumann employed naehtblau (Heller's method) for demonstrating tuberele bacilli in
the lymph nodes (cited by Pardo-Castello, V., Tiant, F. H. and Pineyro, H. Nerve Lesions
of Leprosy. Arch. D. & S. 55: 783—792, (June) 1947). However, with all this exhaustive
bacteriologic study there has not been a general acceptance of the bacteriologic cause for
this disease, nor on the other hand, the elimination of bacteria as the cause. I have felt
for a long time that we were obsessed with the idea that the epithelioid cell reaction must
bespeak bacteria, but we must remember that chronic granulomatous reactions can occur in
diseases of metabolism, too, such as gout.
My real reason for speaking is that time and time again in a ease of extensive,widely
generalized sareoidosis (not so much in Boeck's sarcoid) certain crystalline bodies appear
in the giant cells which look very much like fibrin asters, but do not stain by the special
fibrin stain. Apparently, they are protein crystals. I would suggest an attempt to devise
some kind of mieroehemical test for these asters. It has been claimed that they are pathog-
nomonic for sarcoid, but I have seen them in foreign body granulomas. The identification
of the substance in the giant cells would be a lead toward further inquiry as to the systemic
implications.
DR. CURTIs: I do not wish to leave the impression that treatment should be as high as
600,000 or 900,000 units of ealciferol daily. Our primary interest in using big doses was to
study the metabolic processes in the patients we were treating.
Dr. Cornbleet mentioned tachysterols. These, as well as ealeiferol, are all derivatives
of vitamin D.
Dr. Lever also referred to the difference between our therapy and Charpy's. Again our
dosage of ealciferol and introduction of dihydrotaehysterol was purely experimental to see
if either substance was effective. All patients were confined to the hospital and carefully
checked for signs of toxicity which occurred in all.
Dr. Pinkus mentioned a phenomenon that we have seen, namely ulceration and then
healing of the lesions. The patient with the extensive sareoidosis of the face and dorsae of
the hands and arms developed this sequence of ulceration and then healing after six weeks
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of therapy. This reaction to therapy will probably be seen in other patients treated
similarily.
I appreciate Dr. Weidman's discussion of the problem from the point of view of the un-
known etiology of sarcoid. From experimental work which has been done, one cannot
discount the part that phosphatides play in the production of sarcoidosis.
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